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(54) 


Piezo electric vibration wave motor with anti-frictional wear sheet 



(57) A vibration wave motor 10 has a sheet member 16 secured to either the upper surface 13a of the stator 13 or the 
lower surface 12c of the rotor 12 to prevent wear between the surfaces, the sheet member 16 comprising a base member 
with ultra heat-resisting property, a fluorine containing resin and a fibrous filler. The base member is suitably a polyester- 
ether-ketone resin or a polyester-ether-sulphone resin. The filler may be aromatic polyamide fibres or potassium titanite 
fibres. Preferably the fluorine containing resin is present in an amount of at least 10 parts by weight but less than 80 parts 
by weight per 100 parts by weight of the base member. 
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TITLE: 

Vibration Wave Motor 
DESCRIPTION: 

The invention relates to a vibration wave motor driven by a 
travelling vibration. 

In general, a vibration wave motor includes a stator at which 
travelling vibration is generated and a rotor to be rotated by the 
travelling vibration, the rotor being rotatably mounted on the 
stator. To obtain smooth rotation of the rotor without noise, a 
sheet member is disposed between the stator and the rotor. 

However, some conventional sheet members are insufficiently durable 
against friction and some conventional sheet members damage a 
surface of the rotor or the stator. 

According to the invention, a vibration wave motor comprises a 
stator with an upper surface at which a travelling vibration is 
generated; a rotor with a lower surface rotably mounted on the 
upper surface of the stator; urging means for applying a frictional 
force between the upper surface of the stator and the lower surface 
of the rotor; and a sheet member secured to either the upper surface 
of the stator or the lower surface of the rotor, the sheet member 
comprising a base member with ultra heat-resisting property, a 
fluorine containing resin and a fibrous filler. 

The sheet member preferably contains at least ten parts by weight 
but less than eighty parts by weight of the fluorine containing 
resin per hundred parts by weight of the base member. Suitable 
base members include polyester-ether-ketone resin and polyester- 
ether-sulphone resin. Aromatic polyamide fibres and potassium 
titanite fibres are suitable as the filler. 

The invention is illustrated by the accompanying drawing, which is 
a cross-sectional view of a vibration wave motor according to one 
embodiment of the invention. 

Referring to the drawing, a vibration wave motor 10 has a casing 11 
within which is a rotor 12 having a shaft 12a and an annular portion 
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1» in the for. of a circular plate. The annular portion ,2b of th. 
rotor 12 js rotatably mounted on a stator n ,„ 

Piezoelectric member ,4. Upon energ zatto of th * 3 

member 14 , trm ii,„ energization of the piezoelectric 

« th st«or 13 tH k " ^ 4 traVelUn9 Vibr ° Um is aerated 
at the stator 13, thereby rotating the annular portion 12h of th. 

rotor 12 about the shaft 12a thereof. as is we , „ 
frictiona, force is applied between the rotor 2 nd^ „* 

For preventins fricti °" ai - ^ 

" * ' !C ° f the rotor 12 «« an upper surface 13a of the 
tator 13 without decreasing the frictional force therebetween 
sheet member 16 is utilized tmc i, j "eieoeiween, a 

12c of »h. . " U " 2ed - Tflls 15 secured -to the lower surface 
2c of the rotor .2. A plurality of sheet members of different 
composifon Is available as described hereinbelow. 

and , oTT r ainin9 <S ™ * Glass Co 

Ud.) and 10 parts by weight of an aromatic polyamide fibre 
(supplied by Dupont as KEVLAR) which is in the form of .1, 

mixed with 100 parts by weight of » Ji V " " 

• , xeignt of a polyester-ether-ketone fPFrri 

resm (supplied by Sumit™ Chemical Co.,Ud as 450G) a b 

resin or member. This mixture is then formed f nto a Hat p 
ro g„ lnject(ng process Md resu]tj t te 

to the lower surface 12c of the rotor I? 

a-t (supplied by CIBA-GEIGV Tw». ^ 

remaining surplus portion of the sheet member 

t e portion 12b is cut away so that the outer perip eries 0 t 

sheet member ,6 and the annular portion 12b coincide 

After assembly of the vibration wave motor the starting t 

- rotationa, number of the rotor „ ^.^T^ 

efficiency defined by a ratio of a mechanical output to a voltage 

tiT 6 P ' e20eIeCtr ' C m * er U "* ~< ^-" r 
wea of the upper surface 13a of the stator ,3 and the sheet m mber 

n stTofT afUr 1000 ° Perati ° nS ° f TOt ° r 10 <«* °Pe-t 
consists of dnving the motor .0 for one minuteunder a load of 4 

W -cm and apparent rotational number of 100 rpm followed by three 
-utes ,n which the motor ,0 is not driven). The results 
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TABLE 2 



TEST RESULTS 



ie 

je 

ie 

•r 

n 

4 



Embodiment 
No. 


Starting 
torque 
(kg-cm) 


non-load 
rotating 
Ns.(rpm) 


effici- 
ency 
(%) 


wear of 
sheet 
(u ) 


wear of 
stator 
(n ) 


evalu- 
ation 


1 


10.9 


160 


39 


3.8 


0.2 


0 


2 


10.2 


155 


36 


7.4 


0.3 


0 


3 


10.6 


158 


36 


2.9 


0.2 


0 


4 


9.8 


149 


34 


6.6 


0.1 


0 


5 


10.3 


152 


37 


5.8 


0.4 


0 


Comparative 1 


6.4 


108 


26 


4.0 


0.1 


X 


Comparative 2 


11.2 


163 


37 


12.4 


0.7 


X 


Comparative 3 


9.2 


140 


31 


33.6 


0.9 


X 


Comparative 4 


10.8 


160 


33 


21.4 


102.6 


X 
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As is apparent from Table 2, the following results are obtained. 

(1) By adding the fibre in the sheet member which is in sliding 
engagement with the upper surface of the stator, frictional force 
therebetween is increased, thereby increasing the starting torque. 

(2) By employing resin with ultra heat-resisting property as a base 
member, the life of the motor per se can be prolonged. 

(3) By adding fluorine containing resin in the sheet member, the 
frictional durability of the sheet member can be increased. 
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Comparative 


Comparative 


Comparative 



given in Table 2. 



In addition to the first embodiment described above, four additional 
embodiments and four comparative examples are illustrated in Tables 1 
and 2. 
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CLAIMS: 

1. A vibration wave motor comprising: 

a stator with an upper surface at which a travelling 
vibration is generated; 

a rotor with a lower surface rotatably mounted on the 
upper surface of the stator; 

urging means for applying a frictional force between the 
upper surface of the stator and the lower surface of the rotor; and 

a sheet member secured to either the upper surface of the 
stator or the lower surface of the rotor, the sheet member 
comprising a base member with ultra heat-resisting property, a 
fluorine containing resin and a fibrous filler. 

2. A vibration wave motor according to claim 1 in which the 
base member is a polyester-ether-ketone resin. 

3. A vibration wave motor according to claim 1, in which the 
base member is a polyester-ether-sulphone resin. 

4. A vibration wave motor according to any preceding claim 
in which the sheet member contains at least ten parts by weight but 
less than eighty parts by weight of the fluorine containing resin 
per hundred parts by weight of the base member. 

5. A vibration wave motor according to any preceding claim 
in which the filler is aromatic polyamide fibres. 

6. A vibration wave motor according to any of claims 1 to 4 
in which the filler is potassium titanite fibres. 

7. A vibration wave motor according to claim 1 in which the 
sheet member has the composition set out in any one of embodiments 
1 to 5 in the Table herein. 



